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w^LtzmiUzm-^^mM.-ft^n.b . ^(r>-mM-Ltzn 
wmmw^m.i,zn^-^h$!^nm.'&m^. ^<r)^m»mm 
mm.t fsmmmt<7im.'^\^tzmmzmr5t mn-th^ 

mmznm-ti>^nmiEm^ . ^cr,mmbfs^^m}Em.t 
(^tmLtzmmzm^^mM-th^WLt . ^n-ntimnm. 

[mi^^m2i mi¥^ncr>tmf^mizM-rhm.mcoB-v— 
httiiimDmm<oimi}^mmzmiy(>'f-mt^^^ 
0 iz. miiswmmmmt/im.n.$ti^mmm i iztm 

m^izi^m^ithmvphJi'^ t^ti. ^(TMi^^mziiF 

t. ^comiULtzmmm^mzmttimnRijhfi-^ 

m-r^^fitt:mx.?>mmmi^tzii2izmi<ommm 

^<r>mmM^nbmiV)V':^WL^m.b(DtmLtzm 
mzm^^mn-th^f^b. mtisiibfzmmmmzn 

mb^mn^m^^^n b <n>w^ t/^wf^tcso'^ ^ns: 
-th^f^b. ^cr>m\iihfzmim^nb'm.Lfz^mn 
)ii\mm^n b crymmznm^hK:^ v iv^ mm. ^ . 
^<r>mmbiR)} Y}V'!'mEmber)WikLimmzm'^^ 
m%~th^f^b. ^<^K-f)V )V9ifK^viV':^m.^m.b 
h)v-:^mi£mb<Dmx'hhBmwJi h>i'-^\,znmt 



^^x. 1 tfzi,t 2 {,zwsL<r>mmmi^m&^. 

m^mb^hmimA \,zwsmcr>m^mmmm. 

wmu<r>m^mzf(i\:,tzBm^n^, ^<oimmi(D 
mw&b Bw.mnbcnimLtzmmzm'rs^ms.-t^ b 
ftt^. fimmim^mb'ti,m^T^i'-~s<7y^<nntii}^ 
iztm(mmmmi^mw.. 

[ff^7] ^<7imimwm.bLx. Mn<^mmmi 

JtSrKl. 3-^-NjDSJt$rK2, KH-K2=li: 
Ltzi^\,Z^ D = K1 ■ Gy + K2 • r • VXi>^t>^ 

ti^mDi}<^if)^fi. ^(OEmmwmmmbmnmMm 
b<r>im^tihmmi. ^MizM-t^mm^M<^im 
mi(ommmzMm-t^i>(ob^ix. ^<7)mmzMi-t 
m!mmm<^)^msni. ff^nm^tizM-r^mmmico 
i^msxm^znfib-t^xoiz, Mm(7)miummbB-u- 
hb^nbrnmb ^^mib Lx^ts^nb^ib^ntim 
mjjm^i.zm'^t . -etoK i isxz/K 2<n^ffyy^j:< b 

[fs^iis] ^<^^mmmwmbmimmm.bcr)mm. 

bmfi'mMb<ryW&'^ixhmiMt. m^^zn^hma 

^^wmw£^^^<nmmxznm-h %,<r>b^ftx 

^\,znm'hi.o\,z^ Mmimm.b'^ixx\^hm^ 
itfz\t^ \.ztmm.wmKi^m.. 

cooou 

[0002] 

[0003] t^*. ^c7)^f^gp^t0^^^aiCit^E-r-l> B 

coni^m^zmtxm^L. mtatfzwmcoB-u-ht)^ 
smB-i^-hiz^^xoizsm^n^m^v. st^*^' 
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[0004] 

[00051 ^<r)Mm<^3 -i^- htcjBtr sMMft 

Ta96fflT^'^AX-^<0$iJffll»76J^-r-S.^.:4^). 

[0006] :^^mi. ±Mmmt:fm'th z. t eox-t 

[0007] 

m^mr^i-a-ji-is^t. -eoiifltfflTiJ'f-iX-^co 
< . ^(^m^ izm txf&nt/i^itt^ X 0 iz^iDMi^iz 

mmzm-^^mn-t^^^t . ^comm-Ltzsmmmm 
mmzscim-tmnwi^mi: . ^<7)Bm^mmmmtm 
M^mtcof&MLtimmiz&rs^mm.^&^^t . -e 

tzmmzm-^^mm-^^wct . ^mmn^^mtfi^ 
nmEmt(r>mxhh^mmn\,zni!S'thiioi,z. mk 

\.zm\^rzBmm}^mm\>znm-r^fmm^m.t. ^cr, 
um^mmM-t ^isbfz^imm.tcr>mm,zn^^i. 
mnmsEmt <^mx'hh nmmn^znm-h i 3 1= . ^ 

- mmt y^- y i^mn<m:^mi:^'ijhtih . 

iixtcio. Mm<^i(^n^mmM<^m'fmz]!s\:,x^ 
it^^. fio. mm<r>mi^it\,zm^xm^mr-p^:L 



X- ^imvsi^i>^t xnmmi<r>^it^ mt^tifi 
mmm: umx-^ s . ttz. wmcommmm^ g y . 

-hJlI*JtS:K2. mai^V. Kl+K2=li:L-C. 
D = K1 • Gy + K2 • r • VT'S)^>*)$tl.i.fflD^^ 

[0008] mFW>^(r)%Y^mzn-thwm<n3-v~ 

N i ;ti±«IJDjiJtoJt^*«mi$tcM:b ^>-r-S ^ i 

ti. ^mti^m\ythmzmi^h . :iix\.znLx±sm 
mziitai^ mwm^(r)m^mzn-r^m^<r>B-v~ 
V 4 tz\twmm.<r>im^m&^zm> hr-^ t -r s i 

i: X\ ^^m: fSj±-r !> .1 i: ifiX'^ h . 
[0009] '?-<0iif^gPWi:[lIi|6Sf^$^lS $ 

miiz^m^-thmF vivi^t^ix. ^<7)%mmizw 

n^tL. m\i^[^fzn^V)V^ h^^LrzK:hh)\^^ t<r> 

t . ^(omtii Ltz^^mt^mzfi^ittimmRij 
iv^^zn^-thi^ovz. ^(nmFwn'7^jL:x.~^^u\ 

c^pa^c3i^^*^^ t h . -^-ioiitnc J: 0 mmM<r>%.mz 
m-hmnwm^'mmmr-t^, z.to.zn'Lxm. 
mm.zi.fi.\t.mmm<m^^b\^x. k^^^n-a^ 
m'wm\\,z'^Wi^^h\mv)V9^m.m\^x\^h. 

[0010] ^(ryim-W^\iWSM^^i\.h 

-t^^^t. ^(r>isk\i!,Lrzmmm.^n\.zm\^tzK-f}V)V 
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^uu<m.^s.t LT, \^^^j<-tfimi^miizi¥m 

mmznttfiiA^'(t(om^m^\^±L. mmmmT(o 

izMm-ti>mmmmmimm t . mta ttzmmmi^n 
k<7)mmzfcitxKijhfu^miEm^^ib^ ^<o^*h 

fu^mjEmt . mmimmzni(i-t^K:fi h;p^is^<tt 

kcr)m^S9M:hhJUi?t'ti><7)X\ K:hh)U^l±m^, 

^mmizm-^mm^^±xm.Lii^x o^t^^^x 

tiizxK). i&Mmmizi5\^xmmcr>mmmmmi/^k'^ 
^ t^v ^«^-ci> . m^mi^nizftitfcKih y>v^ wc^ 

^tX\ H ^ >f ^N'-<^SIf^ h )V'? tifiS t T^W^iit I. ; 

[0011] fi^WLmLtzMmm^Xit. -eol^aj Lfz 
W/mM<7i^^mz^\:.fz^W.^sm^ . ^(T)Wk^UM<r) 

mz. 9stn\mM^mt-^^<^mj^L\^. :iix\.zx 



t<^m.^x'mmT^^^:si~^cr>mmm.^mh< l, 
[00121 ^(T^s^m^mt vx. mm<r>iimim.t: 

Jt^Kl, 3-L— bjDSlt$:K2. Kl+K2 = li: 
LJt^tc:. D = K1 ■ Gy + K2 • r • VX'$>i>h^ 

tc^nm^ti^mim. mMizM-t^m)jt^mm<^im 
mM<r>mmmzMm^h {><r>t ^ix. ^<r>m.niznth 

hi:ftE:ftfcmjii:^5f^ttS!tfc LX-^ts^ibik^i^ixtzM 
Wrfj^^zm-^t , -ecTjK 1 i5 iU^K 2<0tt'«0iJ'-^< t 
i:>—:Hi:istsi:o\.zm^^tiX^^^<7)i}m± Li^ Clfl 

mt^zn-thMmmmc^mB.^'^'mLiznpb-thimm 
m.(r>mmm.iznm-^ cox\ -ecoiSigje^o^iSttis i 

[0013] -^(OS^^JggMtPi&m^ffltiOMII 

ii^mm<rymmmm.<r)Mmznmth h<r>b ^ixx 

mmmtcrtm&t^niiBiEmk <7)mmtiK fiknmuzM 
't^Mmmm<^mmmm^mznm't^ismmmc^m.m 
mzMja-r^i^T. ^(mmmcfmns^tiXif^M^ 
^-}ij<^y^mmizx'o\^±L. mmy ^-vy^^ 

[ 0 0 1 4 ] -e-t^K 1 fcit^K 2 li. fm^^izn-rt 
wmmicoMm^ti^^izmi^ (^-n-ib^i^tz-Mco 
imizMm-t^xoiz. m-m<ommt$fix\^?><^tm 
ztnzj:K>. mMitizni-^m^mmcomm. 

[00 15] 

[ WMcomm<7>jBm ] n i ~ei 7 sr#M Lx^^mcom 
1 mm&w^i:mm^^ . m 1 {^5^-rmMfflt««6^M«. 

i^mt 1 $-$i&4 izmmmzm^i> ^ t =5: < . -?-<oi6 

# IziiS tT96:ft*^'^-fb-r^ J: d tc^fl6fflHtWS:&mift4 
[00161 -f-0^9&fflr^f-iX-:J' 2{S, M;i{f& 
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7-TV yya •/ h* 7 Oi&t' -f a V K 8 i: '/ /UT 

'omM'm.^mzmvX'^ hXo t^r^^^f -;ur 

[0017] ^cnmi^^M 1 {i, i 0 HIlK^tl 

f-jLjr-rJ'l 9*5^tt^iXTV>^, ^comi^mri^^jL 
x-r^igti, -^-om^i^-v^M ot— *o£b:^»>'^ 

[00181 ^(7^mi¥mt 1 irmm^^amizmm^^ 
I., zcow\t.^^3 0ii. mui. ^smi^^yhioiz 

m:hi:H4-'thJ'i^izJ:*)m^'^&. IMmf^mr^ 
^j.x— 1 gA^'msgi^-v^ h 1 OlCh/P^S-ftSnLT 
v^^:v^B#, -e<OW:>3lcJ:0iif^gP«l{iiljt«fl6i4St:: 

[0019] ^(r>W^sm 1 tomteSlf^ft i: LT . -?-<o 
|1Hk>'A'7M 0<7)II]iK#|Sr:^tli-r-S.^^S-fe>-9-l 1*^' 

i^m^ithm^hfi'^tLx. ^(r>ms&'^^yhioiz 

J:0<SS$il-5h/P^'S-^ai-r-I.N;l^^'-fe:^'9-l 2*^ 

^ijDji^^i^aj'ti.MJpjajK-fe^-9-1 5*<istt4.ixTL^ 

[0 0 2 0] -f-i7)ftJg-fe>-»M 1. hyW^'-bV-ri 2. 
flt^-feyiM3. 3SJ^-fey->M4. fiSJpilJK-(ry-9-i 

^ti^mmmM2oizmtm^ti?>, ^ff)m&mm.2 o 

. (i. IBtl)IeISS2 2. 2 3^^tT^fl6fflT^'^jLX-:? 
2h^t#fflT^f-jLX-;5' 1 Q^^JP-ri.. 
[ 0 0 2 1 ] 112 {4, ma^'^46^^t/::«i£JiLli-C'S> 

i)^tctjfti)SS 1 ^jfejg^o^ij^iiM 2 0 mmyti 

-g-bv'-'f 1 1 izx 'otkm^tL^mmtmi^s^tinm^mi 

jDaJ:bS:K2, :^^^V. K 1 +K2= 1 t LX . D = 
Kl • Gy + K2 • r • V^7)Bgi^:^^:'^)^>i?$i^i.fflD 



mi^^a^tt. ^oBlf^5^{4$iJfflJ^a2 oicieii$ix. 
^<?)iKaHli:B5<S^*>^>^a*iMffiD*i«tJ^^®2 OlZ 

x^mn^ix^. ^fc, KihK2<7)it^{4, ^ji^ 
mDtimn^-itizj:hmm<7^mmmuzMm^i> xoiz 

5iz~^ktxtx\i^L. fitn^<\:i:zxi>mmcr)ms^ 
mz^^hMmmizmtx^it^^xi>x\\ 

[0022] ll2t::43(,^T. Tht4^#h;P^c7)h;P^ 
■k:y^l2lzX?>m.tiim. Tmti^^fflT^'f-iX-^' 
1 9;()*^*-ri.R:>5h;l^^. Tin» (4S®S:tt h^l-^ . 

tci: -g-^f^iaJW 1 oiHl!feSf^:ftO:^«-fe >-.if 1 1 J; ^ 

mmmGy. mMvi,zm-:^^^ib(^tLr^ 

{4«fifefflr^'^iX-:5'2(7)iBi&«?^cr)Sffiffl. G1J4 

dhiznt^D* <7)mm^<r>immwi. g2(4d« izn 

izM-th &ft(^mim(D&mmwi. G4{i^* izm-^ 
i-(7>mm^(^mmmm. Gsaahizm-hTm* co 

[0023] ^mmmm.2 oti, nm^^y^i i izx 
^raiscG 1 {4^i6^a6 i:>tixmmmm.2 o i;iaii$n 

D* =G1 • 5h=K 1 • Gy + K2 • r • V = Kdi • 
V • 

x-iX. imm^\<^mmM^ndhi>zm-hmm(n3 
h r<7)itmf}^mmzmi^^-r--^t^^x o 

mm:pmt:ni.^xoizmm^ti. m^i^^xst^ 

^w>n 1 toiaiKjif^ft ^ h \,zn'rhwm(r>mtmmGy 
(Tiacm^Mm^.zmhh'r-^t^^hXo iz. sw^^m^ 
mmo' i:m%Lxi>x\\ 
[0024] oit. ^(^mnLtzsmm 
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iiT$ijffli^S2oicieit$ixSo ^mmmmTit. ^cr> 
<saresfcG2{i, flt^tci^-r^#jp3$so^sy^ :^g 

D (v) OHfgcfc^n, ^PF = D* /Gd (v)i:^ 
-e<oy>f>'GD (v) (4. SF^;^^'b'ij-r^:?r 

^. 

Gd ( V ) = V2 / { (1+SF-V2 ) L) 

0. 0 0 1 1 s2 /m^ . L = 2. 5 1 2mi:$ixS, 

[0025] oti, -^ojg^LTta^^ 

co^aifiiicSo'^^j^T^^^fg^ffiDtiOdll (D» - 

D) t:m%L. ^<r>m^ (D* -D) i.znmt^m.nm 
jEms^t^. ^<^mm. (d* -d) tmnmEms.^t 
<oMf^T'fcs^wiSG3t3S^#M3:-r^.. -eo^a 

RII0:G 3{4i^i6^*^^iiT$iJiJP^M2 0 {Ztm^ti^. 

K i ^m^y^ si yT^^mM.^t LT, P 
immii^^S^fthXo^ (Kp + Ki/s) /Go 
( V ) t ^tih . C/it J: 0 tlTo^*<«S:-r ^ . 

«^FB= (Kp + K i/s ) (D»-D)/Gd (v) 
m(fKp = 3. Ki=20i:$ili.. 

[0026] ^mmmm2 ou, -ecoflsft^^ffis-FP 

J:->T. ^* =^ff + «5fb. ^ff=D' /Gd (v) , 
D* =Kd, ■ V - d\i-Q^hi}^h. '^^m^'^S^^^O 

S* = {Kpi • V -/Gb ( v) } 5h 

[0027] -e£0$«JP^«2 0(4. ^cr>m%LfzUWM 

n&' i,zM^-t^m^mr:::'^^ji-^2<r)smmmm 

mTS)^B^mLG4izm-^^m»th, ^<7)BMm(. 
G4iii'tb^tb(>h.xmmms2oizim^ti?>. 
ssiBt&mes i • ^zm\:.xw^mT^^p.:t,—5'2im. 

Sid tc«i96fflr jlX- 2 2 0 J: 0 

TbJrSf^tLT, P I$iJfP*i^§ill,J:dilG 
4 = KbCH-l/(Tb s)D tSil. -e<7)ir'^ > 
K b iim^T b \t^tsMm'<iLh X o \,zwm 

[0 0 28] ^cr>nmmw.2 0{i. ^<r>Mm-ty^i i 
izxy)^ui Ucmi¥^^ 1 <r>mnmi¥n d h ^zmtfc g 



^m2oizx'omm^iv^. ^^mmmmx-it. -eonHs 
mpimmm t^ti. ^ cojtM^M > k t iimmizmh 0 

a^^v:±pm. 0!l;tJfl ON ■ m^®;i^tU dtcLTt 

[ 0 0 2 9 ] E3I4, mm^lMi'fibWt^Lfzmmv a 
5fe}||T'ibS^lCfc(tS^ 1 SISfeJ^®coMtiP^M2 00 
$fJffll:/Qv:J'Slll$r5^-r. c:<50ia3lc:JBi^-C, G6{45 

9tC^i6tt{f J:<. plj;i{f 2. 7 Sm/s t S!| 
ffll^g2 0{4, -^OiftJg-fe^-ri HCctO^JUt^vi^f^ 

gP1ti£0lHlK^f^:ft^h(cjt;t>ta^flt:ft5* 

Ge\,zmrf%mm-^. -?-io^sgMiaG6{4^ft^»^^> 

ixTSijffl^iK2otcieit2ns. *iisg?g®Ti4. -e«o 

Itmy-OKa. (v) {4m3aVc7)MI3[i: ^tlfci 

0iiiT<7)5a:*«fies:-ri.. ^* =Ka (v) • ahttz. 

^co^ubm^L^mmv aizio^^xit, ^cr,i^mmmG 
6 izmrf^ m^^fzsmmM t. ±iiimm^G i . 
G2i,zm'^^^ish>fcs^Mm.^mafftimL< l-cv^ 

S. C:^ilci:01UT<0^*«B!bi-rs, 
^' =^FF= <Kbi ■ Va ^/Gd (v) > 5h = Ka 
( v) - ah 

-5-iOKa ( v) o«{4. mmm.mv=omysizt5if 

■SfflSrig^L. V=2. 7 8m/stct>{tS {Km • V 
a /Go (v) > (7)ffii:<7)S^fifSi-^,ii:tcJ:0« 

[00301 114 t*3{t-si^{4. mm^±mB^mM. 

VatLhtC*5tt-5.KBi • V - /Go (v) t^sSVtO 

(v) t^rnvtcomi^ir^'r. C:cO04tCt3V^T{4, 
Kbi=4/3. SF=0. 001 1 s2 /m2 . L = 
2.5 1 2mi:L/::. tfzKa. ( v) (7)fl(4. V=0m 
/stCtJl^Tl. 28fcL. V=2. 7 8m/s{c:t3(t 

s Kd 1 • V a .• /Gp ( V ) (Dm.tcr>mi:m.mmwi-r^ 

ZtiZX'O-^ibfz. Z<D^. milV*»'VaS:^;tl>- 

SfflVb=3 3. 3m/s*T'{4, m^VC0l«Mc^a!-5 

tkbi • V • /Gd ( V ) *^'gj^--ri,7t)>\ ^(r>-^mm 
vh{:mti>tmmvcDmmizm.r>xKei ■ v • /Gd 
(v) ;&imjirrs. -ec:T\ -e<o-^^j$vbULh-c{4 
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[003 1] m5cr>yn~i-r-h^mmLx±mmi 
1) . 

1 0 0 3 2 ] mtattz^mmi^n s hizmtxs 

#fflT^'f-aX-:?l 92r$lIlJp-r-5 (X-r«yr3> . 
[ 0 0 3 3 ] :^jlV36>'^ffiVaja±*^*^$:*'J 

[ 0 0 3 4 ] y 7-4 iCfcV^T^mVj&ilg^fiV aj^l 
^yj/^^UtggilDtcOlill (D* -D) ^?1I^L. ^ 

own (D» -D) \,znm-hm^'mMs^t^m%\^ 

[ 0 0 3 5 ] ^comm^tzummnd* ^znm-t 
^^ff6fflr^'f-iX-^2oasiB«im»rii' Sr^^mt 

T^^iX-^2S-ig»-ri.ifcT'. jl6:ft^*»'SS«6:ft 
s <;^T'>yri 0 ) . 

[ 0 0 3 6 3 jjctc. mm'kmT^ht^i)-^ . mt^w. 

M<7)^ ^- y V3 >'X-^ -/^ifi:^Vi)-^MzX OfJBrt 
(:^.7^>yn 1 ) , *^TL^v^^{iXx>yn(cM 

[ 0 0 3 7 1 y r 4 tfc V ^T^^V V a 

ns* ^m%L {X7-yT12) , L*»Sf*tCX7^-y7- 

9izt5i^xsm:mns* izjum-r^nstmr^^^ji- 

[0038] ±mmmz2:ixii. mmmf^n s^izmt 
f-iBi^miinmmD* izam-t^mAm^mSfft. -e 

OB:^#ifttgMffiD* fc«a6/c^l»iMfflDfc coffin 

mfa^ns* tc^jE-r-sj^^t;. jMtfflT;5'^jLX-ij'2 

^IiitcJ:0. «ffiOlK:ft^^^f^a5WloMf^jl:tc 



1^ LT . j^f^gpw 1 <r>im{^&i,z^^:i>mmco 3-u~h 
r<r>itmi)^mmizmh(^-r~mt ^ti^ ^ t x-wtrnt^ 

f^±i-hzbt^x'^6, $^>tc, i&m-mmiza^^xB- 

mmmmmD t(^mm (d* -d) iznf&tmnmiE 

lzmm'^-^i>Xo tcM9fefflr;7f-a.x-r5' 2 SrSOffll 
mVa.) •C«Jiefflr^^^x-^2<^$lJPfiS:irL< L 

[0039] m6-^8^miLx:^^mcr>m2mim 
m^mm-r^, men. mmfi-^if>mMLfcmmy siHi 
±x'htw,'^izi3ifi,m2mtmmcomm^S2 ocom 

ffli7'p-yi?^ii$:^-r. ^<7)m2mmBmizii\^xii. 

Thi)mi^mii<mi^Mt$ti^. meiza^^x. g 
1 utThiznthD* <r>m%m(r>mmmLX'f>h. m 
iim2tmmx'hi, 

[004 0] fi|ffll^S2 0{i:, 1 2t3j; 0 

mm Ltzi^i^mi 1 (nmi¥ hJU:^Thizmttz smmm 

(T^mmxhtismmGi nzm-^^-mn-t^. ^cr,^ 
mmwG 1 1 iii'if>^isb(:>tixmmm:m 2 0 izsm^ti 

i>h<r)b^til. MzX*). K^z^jtrnm^bLxa 

D» =G1 1 • Th = K 1 ■ Gy + K2 • r • V = Kd2 
• V • Th 

x-ox. mi^^tii<r>m^h/u:^Thizm-^M'm(7)3 

-V- Vr<n)i(Mtmmzm^h'f-'^bts:hi. 0 

3b^iX^. d* =^FF + 5^FB. 5fp=D* /Go 
( v) . D* =Kb2 ■ V ■ T\xX'hi>t-^. ^SttSST 

dji = ox'hh^. ^mms* bmFmii<nwi\FV 

S* = {Kd2 • V - /Go (v) ) Th 

n 1 <7)mi¥ vfV9 T h \izm-^wm(nmsmMGy<r>]t 
m''Mmizmhh-r-^b^j:hXd iz. smmsimm 
D* im»vx{>i\'\ 

[ 0 0 4 1 ] 07(4. m.mi}^±ii^lsf)^^Lfcmmv a 

^x-s>&^izt5[fi,m2mmmnmm^2 0ff) 

$tJ^yQ'y:?|gia$-5^-f- . Z<7^m7 iZti^^X . G12{4 

T h izm-i> s* (omm^coimmmx'h 0 . mnm^E 
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)V9Tht ^mfs^n 8* t comi^Th h {mmwG 1 2 
•r*iifflijiB2otciH<i$tts. ^^mimmx'ii. -eor 
my^ yK b ( V ) kmmwcrm^t ^ti. HK^t/^^ 

8* =Kb ( v) • Th 

5* =5ff= {Kd2 • Va -/Gd (v)JTh = Kb 
(v) -Th 

-e<^Kb (v) C0ffi{4. «flli.Jfma[V=Om/stC±i{t 
Sii^-^^L, V = 2. 7 8m/s(2t>*t^KB2 ■ Va 
•/Go iw) comb(m^:Wim-ri>ZtizJ:*)^ib 

[ 0 0 4 2 1 04 ICfctt-S 2 ^^{4, MmifilMm.^ 
mSVaIiUltCiD{ti>ko2 • V -/Go (v)XlOt 

V <r,mm t , ma*>'±fe^^ma V a5i^)iitcfc tt 

5Kb (v) XI Oi:mjiVi:c7)M<^i:Sr^^-r. iClT' 
(4, KD2 = ;r/22. 5, SF = 0. 001 1 /m 
2 , L = 2. 5 1 2mi;L/i. Kb ( v) COffifi, V = 
0m/st;iil^T0. 134i;L. V=2. 78m/s 

tc*3(t5KD2 • V a ■ /Gd ( V ) (Dmt(7)m^mMm 

mizl*}-Stibi:i, c:<0%^, mmvibiv a^mt?,—^ 

ffiVb = 33. 3m/stTi4, :$jaVc7)ttaa{Ctje-:>T 

Kd2 - V • /Go ( V ) *<^^-r53&i. ^<7)—^mmv 

bSrS;ll,fcmMV<7)JMJntCta!oTKD2 • V • /Gd 
(v) ^^siSJlrt-S , -e-IT'. -ec^-^mavbKLhTii: 
mi^hfl^^ThizM-r^smfS^Md* o^^y-fi^^- 

Kd2 • V • /Gd ( V ) <^ffiSrfflV\ 

[0043] ia8C0:7n-^^-hS:#H^LT±fB|g2 

*ism^co$ijpsia2 0 J; sMffli^jiRi&i^Hj-ri. , ^ 

0 1). 

[0 044] ^iHLfzmmmi^ASMzmtXB 
SWKfihiU^Tm* izm.iJh)U^TmijiMiiti-ti>J:d 
3) . 

[ 0 0 4 5 ] ^mvij^WiMmv a&±i}^m>^m 

Br-fS (Xx'/Ti 04) . 

[0 04 6] X-f-yn 0 4(Ci5V^-cmjiVAiig^MV 



mu/cBs^mffiD* iznm-thfi^n&m&Stj^ 

iMnt (x^-yri 0 6). -ecofg^L^cs^^i^^ 

fflD* i:. ^iPj^Gy, a-i^-hr, m^vco^tU 

mizm-:st ^if>tz^mmmmD t < d* - d ) ^ 
ms-h. ^<nmm (D*-D ) i,znmthm^mLm.d 

FB^jH^t (X7"yn07) . -eco^:ft^€ffi5FFfc 

XyriOS). 

[ 0 0 4 7 J act. ^cnmnLiz^wmns' {.znm- 
(^f-yno9) . ^(onmmmm&i' fizm\^xm 

ffli-t^ (Xx-y:ri 10). 

[0048] iXtc. *JffllSr*^T-r'S*^**& , <fijx.{fm 
(xx yT-l 11). iji|TL^:v^J^-^«X7^>y:ri o l 
[0049]Xxyn04 tcfcUT^3^V*>'^ffiV 

a^mx'hh^^. m]^Lfzm^YfV9T)n\,zib\:.xm 

mfs^nd* ^ms-L (X7"-y7°i 12) . Lt-^mzx 

^^^x-:j'2£ossiBi&«8£i* imm-i>, mtm 
imsmtnmx'ih^, 

[0050] ±M^2mmmm\.zxix{i. w. 1 mmm 

iiJW 1 O^f^ii: LT h' 5 ^-^-^iSf^aiW 1 tcf^ffl$ 

-fb-r i T-<7DS<7)jl/if:<K^-c# S K ^ ^ >'n'-(7) 

[0051 ] 09. 01 0S:#BgLT*l|Hgom3|^ 
09 {4. Mm^^ibm.^LfzMm.V a 

mLXhh^izin'th^3mmmm,<Dmmmmi2ocr> 

(4. m2^ii©g.®i:ll«tc. Mm<r>Y^-{f<^~-ifmm 

nif.z^m^^h^Y^h)V9TYiif^v^uni<nm^R 

t^ixh. tfz. -e<5O09tc*5>.>T. TFpi4H::'Jh;u^ 
^^{fi. {4#l6i*JiEllJfeMf^:ft. TFB{4R:*Jh;W^ 

miEm. G].3tt$hizm-hT^?<r>mm^<7)mm^ 
ft, G 1 4{4Dtc^i-5 So comw^coismmm. g 1 

5{4^ h i: ^^«St:M^«.TpB<^ill8Sa5i7)f5^ic 

T'S) 5 . flfe{40 etmmxhi>, 

[00 52] '^<rmmmm20i±. ^<onm-^yv-i 1 

J; O^aj tf.zm<¥^tt 1 c7)lHlfeMf^:^ a h (c^b^tiK 
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[0053] ^<7)um^m2 o{4. mummGy. a- 

rn^^G 1 4 tcs-:f# s . ^coBmmmG iah 
i-i^^ib t:,ixxmmm. 2 0 tcisig^n h , ^mmmm 

j«Vc7)MStKa- (v) t^iX. 5b =K5- ( v) ■ Di: 
^■S, ^^4fc^i2tJV^T{i:D' =D. Th=Tin = TFF 
X'h^. D* =Kd2 • V • Th. TfK = Kt • SYxX'Si 

D = Kb2 • V • K t • 5h 

i -5 T . ^f^gp^r 1 c^iHite^f^ft d h ^^mMc^^tcji^ 

5h = 5D =D/Kd2 •V-Kt=K5 (v) - D 
J;-:>T. K5 ( V ) = I/Kbz • Kt - VT'*0, -fO 
Kd2. Kt(4Jt^^T'*>«.*><^, K5 (vXi^ilV 
tcSJtW-StiOfc^fL. fi?!|;t{fK5 (v) =3/4V 

[0054] 'e<73$ij^^g2 0*4. ^£7>«iai \.tmmh 
^^s\x):.mM.\^fimmvmwmns^ b<rm^ 
(^h-^D ) -?-<offls (5h-,yD ) tcit 

1 'si.zm'i^mn'fh. ^<r>^m^G 1 5(4^«>^4^ 
^>^xTMffli^M2 otciBii^fL^. immrnxM. ^ 
<^\^wm.G 1 5 {4. K t p ^itmy-( y. Ktam 
^y-(ytLx. p imm^^^^ii^xoiz (Kti>+ 

Kt i/s> t^tl^. ^</)Ktp. Kt mgjg^:®! 

m^nt^xz>izmm^ti. m{fKtp=i. Kti 

= 0. 0005t§ill.. 

[0055] ^0$iJfflI^S2 0{4. h/Pi?^^ 
;7Tm* tlJ^jES-Ti. i 3 Cctsf^fflTr^f-iX-:? 1 9*« 

S'jffii^a 2 0 J; ^mm^ti^ , 

[0056] C:Ol^3IISfiJ^®tzfeV>T. 
t^ix. '^cD$iJtpyn-y:7^ll{4ll7lC:^-m2||ife}^ 



[00 57] H10<0:^n-f-^-h$-#HgLr±iElg 

3iis£jg®£7)$ijpga 2 0 izj: i,mmmw,t:tm-r^ . 

201 ) . 

[0058] mav**iS^fflV aKJ±i}>^if>i:m 
Bfr-r-S (Xxy7'20 2) . 

[ 0 0.5 9 ] Xx>yr2 0 2(Ct>V^T$MVAiiS^<iV 

m&Gy. mmvcDmiamizm-^t^i^ 
ti^m^mmDizmtxmmnmm^mi^nso 
L (xx«yT2 04) , ^(o^mmim s h tmmm 

h^l-i^lglEiiTFBSrj^mL (Xx-y:7*20 5) . ^<7)K 

^ v)v^wiMm.Tf,tm.-n v)V'^m£MT^it(r>mx'h 

olzmf¥m7:!^i-:L:c-^ 1 Q^mm-ti, (Xx-yr2 

06) , 

[006 0] yet. :^ttJLfvraf^byUi?Th(CfBtTS 
M^W&M«iD» ^iificL (^7^-y:r20 7) . 

ffiD* «ljDjESGy. miSVO^m 
^«>fc^}gSI«D i: <0MII ( D • - D ) $• 

)ii^L. (D* -D) izMm-rmnmiEms 

TB^^MM-L {xy-yy 209) . ^(7imMm^m.dfrk 

^nmjEmSfi,<7)mbLxsm^nd' ^mn-i-^ (x 

■ryr2 10). 

[0061 ] mz. ^(Dmmttzsmn^n &* tzMm-t 
{X7- yT2 11). -ecoa^igKWcgi' izmtxm 

fl6fflT^'^j.x-^'2$-IBlN--Sc:fcT\ flg:ft5*«@S 
^6:^5' t:^Jii5t-|><I;d(cS96fflr^'^AX-^'2^M 

m-r& (x^yr2 12). 

[0062] mm^mT-rti>^i)^i:^ mtim 

(XxyT2 13) . *JTL5:V^%^{4X7^-y7-2 0 1 

[0063] XT^-yT 2 0 2tCiiV^Tm3«V35f«iS^ffiV 

SS:'3h;P:^'Tm* $:?1I^L {XT-yT2 14) . ^CO 
sm^iJhJU^'Tm* izK:bhJl'i:^Tmi}mm^i,J:d 

5) . :KtaL7^^^ffh;Ui?Tht=jEbT@SM:ft5* ^ 
fg^L (Xx yT2 16). \^ii^h'ik'i.ZX^'v~T2 1 1 

2 oa^j^UBSSE i • 5:iSlff-r -6 . fl!!{4SS 2 HJfiJ^JS t 

[0064] ^^3mmmzMt. ^2msm. 
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-cr)m^h;i^i:^l,zMmLfzijcr>t^'0. m^h)U^tzm 

ttzmm<r)mmtii'^miz^j:^, ttz. i&w.mmiz}i\^x 
mmm^zt^\>^xw.m(Dmm^MDt)^±^ < 

T-ftf^fflr^f-iJc-rj' 1 9<7)$iJtiPiA-'S^-r-l.<!: fc*^ 

ffliils 2 0 mm-^u y i^imi^m-. !i<r>^mx' 
i±. mimm^miz}n^:hmMmmimit^m. b-u 

-hJDMJt^rl t-r-&^i:T'. #iWg«tti: LTD left 
{f4/3i;-tl>^:i:T'r* =G1 ■ ^h=Kra - 

b-t^ imim 1 mtmmb nmb $tir i ^ s . m 2 
\m2mmm.<r>mmizii{'rhmmmm.2 o<^unr 

n>yi?i^ll$r*-r. Cc7)Sg^^JT'{±. ^2^?g^acfc 

i'thmummimit^m. ^-v-htm^^i b-rh 

:ibX\ mimW<mbLXDizitLXB~u~h r 

ML. ikJsmwmmb^iitiThizm-tr* coptsse 

£OJt0«y^y5:^StKrb. ^Ji.{f;r/2 2. St-TS 
i^X-r* =G1 1 • Th = Krb • Thfcf -i-mKi: 
^2||»^,i:|SI«i:§^lTV^^. Hi 3i±^3mmm 

m<^mmiztnf^m^m 2 0 cDmrny^ >y ^^nas: 
^■t, io^iF^0!iT'{i. msmtmmiziiif^mismm 

fgMffit LrD(Cft;fC3-^- h r ^Sffl L, Jt^0J 

mmmb ^tifzT h tc^s r • (r>mwi^<r>itmy-( y 

S-^Krb. M;t{±'7r/2 2. 5i:LTr* =G 1 1 

• Th=Krb ■ Thi:L. ttz. itmmmmmb^ti 
fzrizm-hSo <r>msiU<Ditmy-(yt:^Ka^ m 
msyAbLxs;, =Ks ■ rbi-tm-itmsmt^ 
mmbmmb^tix^^h. ±Mi^mm(7)mm'f 



[00 66] 01 4— 02 5^#.^LT*:5&BJc7)||4^ 

sfij^ssrSiHM-s . =5:^3 . item 1 3 mmmmb m 
mii^im-^x'TjkL. ^m^(D:^t:mm't&. ±m 
^mtmmTii. smmmmmmD* bfi^nn^ms^ 
bcommznaii-t^immmGi^. ^mzm-mM 

gifflD' bm}mmmDb<Dm^ (d* -d> bmnm 
FB i: (^mmizMm-thimmmG 3 ^ . it^jm^ 

(PI) mmi}^^j:^ti^Xoiz^>!^XUh. ■t^j:iyib. 

^(^^nm^ms.f b^nmiErndfi bli. mn^iti>z 
m-^mmm)cmmm^n&'k^^,Lxm^^tifzh 
(DXiiKc\'\ ^cofcib. ff^n^imizmm^mfj^^mit 

[0067] ^zx':^m4mmmxi±. m 1 -^311 
tmm^zis (t^ sgpiwiSfflD • t fstnm^m s^b 
(^m^^izMSB-t^ism^G 2 i: . smmm^mD* 
bmmmmmDbcom^ (D* -d) i:flt:ftfgiEffi5-pB 
bcommzM^-t^mmmwGsb^. ^coi^mm^m 

1±Sr#^LT^^L. fi!lc^«)^{i^l-m3SIS6Jg®t 
|S|«-r^<>cot'*>l>, 

[0068] t-r. f!^AstzM^i>m«mmmDcr,ism 

BS^Gd ( s ) 5:^46, ;<7)«a6^v:fsaMiltc7)itM^l 
/Gd (s) D* lC^S<yKF<7)fe^ratcG2lcM 

jE-r^ tot LTV >^ , -e<^E3*P3iSGB ( s ) {i. «6 

*MO«IJP3I«G y b 3 -U- h r ^ i::^jiv i: 

t:^mi.b Lxi^tt^ib^isbi^ttfzmj-jmmzm-^ 

-eoK itjj:i/K2<04'<0iJ'-^<hi>— :;^$r-t-tjJ; 
dt:#ai$^xTv^S. -^JfcLT. ^^^cr>mi-^*)n 

ba-i-v yc^y ^-xb i}-itm-t^ ^ ^ -^wmmmco 
mmmstzt5\,^xi±. mm£^(7)4mki:mi^'i"\j>iz}i 

ftSHrrf*2^fc;^^-r^l^^^x;i'^fflv%^j^. Jil 

ti,l,zm^^ix^ tOT'ti^v^, 
V-r(s)=^(s) -v-G, • (l+T, s)/ 

( 1 + 21: s/cUn +S2 /<y„ 2 ) 

Gy (s) =^ (s) • V • Gi • (1+T,is+T,2 

S2 ) / ( 1 + 21: S/C0„ +S2 2 ) 

D = K1 ■ Gy+K2 • r • VT'fc2>*»4>. te^ 

MifcGn ( s ) {i<J:5^:i:^|>, 
Gd (s) =D (s) (s) =V- G, • <1 + 
(Kl • Ty,+K2 • Tr) s+Kl • Ty2s2 } / 

( 1 + 2 4: s/6)„ +S2 /0)„ 2 ) 

^ti. HZX'liGj, (s) (iKl, K2$r-^tf*^. Kl 
+ K 2 = 1 T'S.^cOT\ Mix*»-:fr«o;^«i$:-i-tf^(cT-# 
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y:Z^^V-t LXiX^izJ: 'O^ibt^il^, 
Tj =m • Lf • V/2L - 
T„=L, /V 
T,2= I, /2L • K, 

G, =V/ { ( 1 +SF • V2 ) • L} 

c»„ = ( 2 L/V ) ■ { Kf • Kr • ( 1 + S F • V 
2 ) / (m • I, ) } i/2r= {m • (Lf 2 • Kf + 
L, 2 ■ ) + I, ■ (Kf +K, ) > /2L/ {m 
• • Kf ■ Kr • ( l + SF • V2 ) > 1/2 

G2=1/Gb (s) = (1/VG, ) • (l+2rs 
+s2 /a)„ 2 ) / { 1+ (Kl • T,, + K2 • 
Tr ) s+Kl • Ty2s2 ) 

^fc. -ec7)fEaMii:GD ( s ) cri^izXiiii. K l+K 

2 = 1 Th6(Dx\ K 1 <7)mit^my-( yizmmt^^^ 

[ 0 0 6 9 ] H 1 4{±, ±IBfE»raitGB ( s ) tcfctt 

mj^VS— ^® ( 16. 7m/s) hL. K1^0j&»<s> 
l^T'O. 25X'r-jyX'^it^-^fz, ^ti. m=15 
00kg. 1^ =1950kg m2 . Kf =5443 
ON/rad. K, =64770N/rad, L=2. 
515m. Lf =1. 023in. L^ =1. 492m, 
SF = 0. 0014s2 /m^ bLfz, 

[ 0 0 7 0 ] 01 50 ( 1 ) ~ ( 4 ) Ji, ±m^mm 

Gd ( s ) iztsifh S(r>xy''yyAMzm-i>Jtmi^^ 

m-t, ^ntcfcv^TW. K 1 i-^mt L. m^y^ 

8. 33m/s. 11. Im/s. 16. 7m/s. 2 
2. 2m/'s. 3 3. 3m/'s. 4 1. 7m/s. 5 
0. Om/si: tfc. 01 50 ( 1) •C'(iKl = 0. 5 
tt. Hi 5«0 (2) T'{iKl = 0. ItL. 015(7) 
(3) ■r'{iKl = li:tTD=Gy<0lE^m$-5^L. 
01 5C7) (4) T-tiK l = Oi:TD=V • r«i£?i?ISm 
Sr^L/::, ft&{4014T**f jeigx5jLL'->'3>i:|3I 

[00711014. 01 50(l)~(4)j:'9.JK 



T. js^^fiB(=fcv%T{±Gy7&i3tiE«t:'*>0. ^<r>mi 
(7)^mmiim\ ^tih ^^mmx-co^-^ n- * - k ti 

T . K 1 <IS^LT 7 ^ - hVN' ./ ^'SOfflrt: 

mmmmx'li. ^ ^ - h 7 ;r v- H$ij«iitci3tt-s>js?^ 
oex»?-0o. y ^~h'^ mmi^znif^m^ 
^<DiS(.mhiiN:X'i7 o^txy -(-vy^v- mmt 

<tx'm^^<7)-m<7)^wt:m^ t. o-c*§ . 

[00 72] 01 6C7) ( 1 ) — ( 3) ii. 01 7tc:^-r 

izm-:^m^i^^^v—'^3yt^^t:^^mmt^m^ 

mm^mG2i:. ^^mAmtmmtcoimcofzibiz^ m 
immmk mmiz 1 /Oo ( v > t la.:. 

i^^a.u~'>B y=effUT^i. SffizM^l dcommm 
mSrBt^O. 1 ( s e c ) CO— iJGiit^^ 1 / ( 0 . 1 
s + 1 ) Tifi^at/::. ma[V$:8. 33m/s. 16. 
7m/s. 33. 3m/s. 5 0 m/s i: Lit, 01 6 
( 1 ) TiiK 1=0. 5hL. 016(2) T'fiK 1 = 
ltLXD^GyC7)mm^Mi:^L. mi6 (3)X'ii 
Kl=Oi: tTD=V • rc7)lEmSmS:5^LAc. 
[OO73]018<^(1)~(4) .019^0(1) 
— ( 4 ) (±. 017 IZ^-ti^ 5.^1— i^B y=^v-'MZi3 

V >-cfE^MigcG 2 ^±i£Gd ( s ) <Dmm^ t Ltzm^ 

tcfcft-S, D» <!DXx-yrA:*Jt=:*t-r'SjEE!i:>'S jL^- 
VS:8. 33m/s. 16. 7m/s. 33. 3in/ 
s. 5 0m/si:L. 018O (1) — (4) TtiK 1 
= 0. 5i; L. 01 9«0 ( 1 ) ~ (4) TJdKl^O. 
2 5i: L;t, 

[0 0 74] 018<7D (.1 ) ~ (4) . 01 9C0 ( 1 ) 
-(4) \,Z7rct)mmmzMi. Gy. rOUW 

^mmm%f.z:s.\^zm^j:ht>K D<r>wmmmm.mi<z 
mht^ir—Mii^xhcnt^u^rL^, i.rz. mi sen 
( 1 ) - ( 3 ) tzTrrrimi^Mizit^xmmitt^mt 

*^aS^»$i^Tv^i,. $^>fc:. Kl=0. 2Si:Lfz^ 
Kl = 0. 5i:-rSJ^J:0 GytjitXrcOiS 

[0075] $ <i,lC. K 1 iU'K 2{±. ^m^itlzM 

-^(Dfm^zMm-^xdiz. ^mv<omfAt^tix\>^ 
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^ . ^mmmx-it. s 1 9 <o < 4 ) tcs^-rv= 3 3 . 
iz-sjM'oiz-m.-riJ: at, k 1 sr<ji5«:^-^-rm^ v<7) 

Ml&i: Lfz. 

Kl=-0. 0002205 (V- 33. 3)2 +0. 

24 5 

:i<r>vtKibcr>mm^m2 0iz^.'r. cioJl^. v= 

8. 3 31X1/3 r-KUiO. 10,V=16. 7m/s 
TKlJiO. 19.V=33. 3m/sT'K l{i0. 2 
5, V = 50. Om/sT-K KiO. 1 9ic:ffliE$tL 

[0076] -eoffloE^ttTt K 1 cOfflS:fflV^Tf#/::JC^ 

jlP->-3 y<7)^m5rEI2 liO ( 1 ) — (4) 
-r. D* o;^x yrA:'3tc:*ftT. 02 ico ( i ) 
_j5l>..ll 2 1,^ J_2_)_ jm.-.ia.2..1^ J_3_ )_{4.G y_._®2. 
1<0 (4) I4r<0. ±IB#mi$T'<0l&^i^5jL^-i^3 

[oo77]ii2ico(i) — (4) iz^Tmnmmiz 

1 9(?) ( 1 ) - ( 4 ) t:5rrjS!?i^*lcJt'^-C, r 

[0 0 78] ifc. m4mmmmiz}^\>^xii. 
mMD* t mmmmmD t c?)ffiii ( d* - d ) izm- 

^^YB^ismm^Gs^:. mf^sizm-^^mmmD 
<r>±u&mmGj, ( s ) <7)m.mnzM&^^ tot t 

[GO 79] 02 2<5D ( 1 ) — (4) , 1112 3C0 ( 1 ) 
~ (4) (4, H2 4C:5^-ri^S i^gV^fVK^;*^ 

tt-SD* <r)Xr-'yy°?KMzM'ti>ftmi^s.j^u~i^3y 

x;Wtct5l^T«4> fsBMSStG 2t4±fSi0j; d izim 

mmoa ( s ) commt l. § k i ^iieoj; 

- D ) {zm-^ a FB c^&mm^G s atmrnm^m t 
L. ^coitmy^ y^m2 2cr, ( 1 ) ~ ( 4 ) x'^-rm 

^T14 ItL. 02 3cO(l)-(4) T'^K-TiE^-Cii 
0. 0 5bLtz. ifirtJ. ■ecOi'SAU'— i/'aV^T/l't- 
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